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lished, necessarily is self-perpetuating, so long as the general temperature gradient, humidity, and wind direction are favorable. It must be remembered, however, that thunderstorm convection, rising air just in front of, and descending air with, the rain, does not occur in a closed circuit, for the air that goes up does not return nor does the air that comes down immediately go up again; there simply is an interchange between the surface air in front of the storm and the upper air in its rear. The travel of the storm, by keeping up with the underrunning cold current, just as effectually maintains the temperature contrasts essential to this open-circuit convection as does continuous heating, on one side, and cooling on the other, maintain the temperature contrast essential to a closed-circuit convection.
The movements of the warm air in front of the rain, the lull, the inflow, and the updraft, resemble somewhat those of a horizontal cylinder resting on the earth where the air is quiet and rolling forward with the speed of the storm. Similarly, the cold air, in its descent and forward rush, together with the updraft of warm air, also resembles a horizontal cylinder, but one sliding on the earth and turning in the opposite direction from that of the forward-rolling, or all-warm, cylinder. In neither case, however, is the analogy complete, for, as above explained, the air that goes up remains aloft, while the cold air that comes down is kept, by its greater density, to the lower levels. The condition of flow persists, as do cataracts and crestclouds (clouds along mountain crests), but here, too, as in their case, the material involved is ever renewed.
The Squall Cloud.—Between the uprising sheet of warm air and the adjacent descending sheet of cold air, horizontal vortices are sure to be formed, in which the two currents are more or less mixed. The lower of these vortices can only be inferred, as a necessary consequence of the opposite directions of flow of the adjacent sheets of warm and cold air, for there is nothing to render them visible. Neither can any vortices, that may exist within the cloud, be seen. Near the front lower edge of the cumulo-nimbus system, however, and immediately in front of the sheet of rain, or rain and hail, the rising air has so nearly reached its dew point that the somewhat lower temperature produced by the admixture of the descending cold air is sufficient to produce in it a light fog-like condensation, which, of course, renders any detached vortex at this position quite visible.
This squall cloud, in which the direction of motion on top is against the storm, may be regarded as a third horizontal thunderstorm cylinder, much smaller but more nearly complete than either of the others.
Schematic Illustrations.—The above conceptions of the mechanism of a thunderstorm can, perhaps, be made a little clearer with the aid of illustrations. Figure 126, a schematic representation of a thunderstorm in the making, gives the boundary of a large cumulus cloud from which

